Introduction
In an ideal radiography system, the image information content in the final image is determined by the incident exposure (number of x rays per unit area) received by the patient. In practice, however, this ideal is never realized due to the introduction of noise by the various components of the system. In the typical system shown in Fig. 1 for example, the signal is affected by the scatter of the x-ray beam as it passes through the patient, the transmission properties of the antiscatter grid used to eliminate this scatter component, and the detection properties of the film screen system used to record the image. There are other noise sources as well,such as off focus radiation and so on but these are not included in the present discussion. We.have been investigating these varibus phenomena as a function of the incident x-ray energy and have previously reported on the amount of scatter producedl and the efficacy of the antiscatter grids in removing this unwanted scatter component of the image signal.
In the conventional system depicted in Fig. 1 the x-ray image is recorded by a film-screen system consisting of a photographic emulsion tightly coupled to either one. or two x-ray intensifying screens in a light tight cassette. Although photographic film is sensitive to x rays, the sensitivity of the system is increased by the use of.the intensifying screens to convert the incident x-ray energy to energy in the optical wavelength region (300-600 nm). The capability of the screen to transfer informati.on to tho film depends on the following four independent parameters: (1) The attainable spatial resolution, (2) the efficiency for the absorption of the incident x-ray quanta, (3) the spectrum of photons emitted, and (4) the statistical distribution of the photons emitted per absorbed x ray. In this paper, we provide no data on the first of these parameters and we will assume that this parameter has a negligible effect on 
Experimental Arrangement and Procedures
The two quantiti'es n and I have been determined experimentally at x-ray energies of 18, 22, 32, 49, 51, 58, and 69 keV. The incident x-ray flux is provi.ded by nearly parallel and nearly monoenergetic K x-ray beams produced as described elsewhere.J,2 In the present report, data are presented for two different screen types identified as a conventional calcium tungstate screen (HiPlus) and a rare earth oxsulfide screen (Min-R).6
The x-ray detection efficiency, n, is determined by the arrangement shown in Fig. 2 . The pulse height spectrum of the x-ray beam is measured with a scintillation spectrometer both with and without a given x-ray screen in position behind the lead collimator. Th.e quantity n can then be determined from the attenuation ratio both with and without the screen if every x ray that is absorbed or scattered out of the beam causes the emission of a burst of light photons from the screen. This would not occur if some of the x rays were absorbed in non-phosphorescent materials such as the binder or protective coatings. This equivalence was approxi'mately confirmed from a measurement of the number of light bursts emitted from the screens as described below. 
APERTURE
In order to determine the statistical factor I, both the number, m, and the number distribution p(m) of light pulses emitted from the screen per absorbed x ray were determi'ned with. the setup shown in Fig. 3 .
In this setup which is similar to that shown in Fig. 2 Figure 2 . The experimental apparatus for the determination of the x-ray absorbtion efficiency, n. In order to determine the number of optical photons, m, emitted for a given incident x-ray photon aborbed, it is necessary to correct the measured number of counts by a factor which takes into account the detection efficiency of the PMT for a given optical photon energy, k If the number of photons emitted from the screen with energy k is given by q(k ), and the detection efficiency of the PMT at energy k is given by c(kL) then the average detection efficiency for a given screen is given by: The evaluation of Eq. 7 was done by utilizing manufacturers data for the PMT efficiency data, c( and for the spectral distribution of the optical p tons emitted from the phosphers, rn(kL). The value of £ for the two screens included in this study ar given in Table 1 . These values which are derived the assumptions that the optical output spectrum f the screen does not depend on the incident x-ray e or on the number of the incident photons have an e mated uncertainty of ±20%. 1. The x-ray detection efficiency, r
The dependence of the x-ray detection efficiency, rI, is shown by the curves of Fig. 4 
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In addition, several other sources of error in the values of n were investigated and are covered in detail elsewhere.4 These include counting losses due to pulse pileup and insufficient resolving time of the counting circuitry, optical interface effects between the face of the PMT and the intensifying screen, direct x-ray response of the PMT, and uncertainties in the published values of the PMT efficiency. For the screens studied, these effects were found to be negligible and their effects are included in the +20% uncertainty quoted above.
Results
From the measurements described above, data were obtained for the various 2. The light photon distri,buti.ons, pCm} Figure 5 shows the light photon proIability distributions, p(m), for the number of photons, m, emitted from the two screens as a function of the x-ray energy. The results for the HiPlus screen show distributions which are approximately symnetrical about a given value of in which increases -monotonically as a function of the x-ray energy. For the Min-R screen, the distributions are somewhat broader but show similar behavior up to x-ray energies of 50 keV. For energies above this value, the data show a peak shift due to the escape of gadolinium K-x rays from the screen. It should also be noted that the Min-R screen produces significantly larger numbers of optical photons per absorbed x ray throughout the x-ray energy range as discussed below. The average number of light photons produced per absorbed x ray was determined from the probability distributions p(m) shown in that for these screens, the I Yalues are clustered in the region from 0.6 to Q.q and are not strongly dependent on the incident x-ray energy except in the region of the K absorption edges of the Min-R screen 
